Summary. Metabolic Progesterone was secreted by quiescent corpora lutea in vitro but neither LH nor prolactin changed its rate of secretion.
Introduction
The female tammar wallaby (Macropus eugenii) mates and usually conceives within a day of parturition, as do most other members of the Family Macropodidae (see Tyndale-Biscoe, 1973;  Tyndale-Biscoe, Hearn & Renfree, 1974) . The new pregnancy does not proceed to term but is arrested, together with the corpus luteum (CL), at the blastocyst stage and normally remains so until the next summer solstice, some 11 months later (Berger, 1966) . This condition, termed quiescence, may be terminated in the early part of the annual cycle by removal or loss of the sucking pouch young (Renfree & Tyndale-Biscoe, 1973) , or by the suppression of prolactin secretion with bromocriptine (C. H. Tyndale-Biscoe & L. Hinds, unpublished observations). Development also resumes after hypophysectomy (Hearn, 1973) , unless followed by prolactin treatment when quiescence continues for the duration of treatment (Tyndale-Biscoe & Hawkins, 1977) . These experiments provide evidence for an inhibitory role of prolactin in embryonic diapause and the recent finding of luteal prolactin-specific binding sites (Sernia & Tyndale-Biscoe, 1979) indicates that the CL is probably a major target tissue. Unlike the luteotrophic function of prolactin in the rat, ferret and sheep (Donovan, 1963; Denamur, Martinet & Short, 1973; Ford & Yoshinaga, 1975) , in the tammar wallaby prolactin may suppress progesterone secretion by the CL and in this way prevent the induction of uterine conditions required for continued growth of the conceptus (Renfree & Tyndale-Biscoe, 1973) .
However, relatively little is known of the steroidogenic function of the CL in this species. Progesterone is synthesized in vitro and has been measured in extracts of quiescent and reactivated CL (Renfree & Heap, 1977; Renfree, Green & Young, 1979) . Plasma concentrations of progesterone during the oestrous cycle and gestation have been reported (Lemon, 1972; Renfree & Heap, 1977) (Scatchard, 1949 (John & Quenouille, 1977) to a control incubation in buffer alone or a treatment incubation in which the medium contained ovine prolactin (2 µg/ml: NIH-S10) or ovine LH (2 µg/ml: NIH-S19). After incubation for 4 h at 35°C (the average body temperature of the tammar) in an atmosphere of 95% 02-5% C02, the CL tissue was removed and the progesterone released into the medium was extracted with 1004-110, sp act. 114 Ci/mmol: New England Nuclear) were added in a 0-2 ml volume, with thorough mixing of contents. After a 14-18 h incubation at 4°C free steroid was removed by charcoal treatment (0-2 ml of 0-625% in assay buffer) for 30 min. The charcoal was sedimented by centrifugation (2500 g, 15 min) and 0-5 ml supernatant was added to 10 ml scintillation fluid (42 ml Liquifluor and 150 ml dioxan in 1 litre toluene). After a 4 h extraction period at 4°C, the radioactivity in these samples was measured in a spectrophotometer (Isocap/300, Searle) at an efficiency of 65%. With this procedure, there was no detectable interference from solvents or extracts of charcoal-treated plasma, provided glassware was rinsed in ethanol and the n-hexane redistilled. Efficiency of the extraction procedure was 85-95% as determined from the recovery of radioactive progesterone equilibrated with endogenous plasma progesterone. Assay sensitivity, defined as the least measurable amount of progesterone, was 25 pg/ml. Intra-and inter-assay co-efficients of variation of 9-0 and 13-0% respectively were determined from repeated measures of a single pool of plasma within the same assay (n = 10) and in separate assays (n = 29 Table 3 . An analysis of variance of the pooled data indicated that there were no differences between the 3 treatment groups, although there was a difference between the experiments. Progesterone concentration and CL weight were lower in Exp. C but only the latter was significantly so. The correlation between plasma progesterone and weight of corpus luteum in all 18 animals was poor (r = 0-29, > 0-1).
Recent corpora albicantia from tammars with quiescent corpora lutea were also harvested and incubated without pituitary hormones in conditions identical to those for the corpus luteum.
The progesterone released over a 4 h period was 7-2 ± 1-3 ng/mg.
Discussion
Unusually low plasma concentrations of progesterone during the oestrous cycle and pregnancy in the tammar wallaby were first reported by Lemon (1972) who measured the steroid with a protein-binding assay. Her report has since been supported by Renfree & Heap (1977) and is also confirmed in the present investigation in which a sensitive and specific radioimmunoassay was used. Other marsupials investigated so far do not have such low concentrations of progesterone and therefore the low values in the tammar wallaby are unlikely to represent a common feature of marsupials (Cook & Nalbandov, 1968; Thorburn, Cox & Shorey, 1971; Gaughwin & Wells, 1978) .
The plasma concentration of progesterone is a function of the rate of production by ovarian and, to a lesser extent, adrenal tissue, and of the rate of clearance by hepatic and other tissues. When compared to several other mammalian species for which data are available (Table 4) , it becomes evident that the low plasma concentrations of progesterone in the tammar wallaby are due to a high metabolic clearance rate and a low production rate; the latter being comparable to the rate in ovariectomized eutherian mammals. However, this low secretory activity does not indicate that progesterone is dispensable during embryonic diapause, because ovarian progesterone is important for the long-term viability of dormant blastocysts (Tyndale-Biscoe, 1974) . Higher concentrations of this steroid, as after injection, appear to signal the resumption of embryonic development (Renfree & Tyndale-Biscoe, 1973) . The low secretory activity during embryonic diapause may therefore be part of an adaptational mechanism by which progesterone maintains embryonic viability without interrupting diapause. (Sernia, Bradley & McDonald, 1979) . Marsupial CBG is reported to have a high affinity for both cortisol and progesterone, although the affinity for progesterone was not quantitated. In the present investigation a high-affinity progesterone-binding system was found with a capacity similar to that measured for cortisol by . Furthermore, bound l3H]progesterone was displaced only by cortisol and to a minor extent by 17a-hydroxyprogesterone, but not by 20a-dihydroprogesterone, testosterone or oestradiol-17ß. These data reported absence of SHBG in the tammar . The concentration of progesterone-binding sites of about 300 times that of progesterone during embryonic diapause implies that the plasma steroid is largely in a bound form. Since the protein-bound form is thought to be metabolically inert (Slaunwhite, Lockie, Black & Sandberg, 1962) , the higher MCR of ovariectomized tammars may be due to a significantly lower concentration of CBG (Table 2) , probably resulting from the loss of ovarian oestrogens (see Westphal, 1971 ).
In eutherian mammals, LH stimulates progesterone secretion in vivo and in vitro (Armstrong, 1968) while prolactin, a luteotrophic hormone in several species, does not (Ford & Yoshinaga, 1975) . Similarly, progesterone secretion by the luteinized ovaries of the American opossum (Didelphis) is stimulated by ovine LH but not by FSH or prolactin (Cook & Nalbandov, 1968) . In the present investigation, isolated luteal tissue released about 4 times its reported progesterone content (Renfree et al, 1979) but neither ovine LH nor prolactin had any effect on progesterone secretion. These results cannot be explained simply as non-recognition of ovine hormones by marsupial tissues since both ovine LH and prolactin bind specifically to marsupial gonadal tissues (Bona-Gallo, Licht, Farmer, Papkoff & Hawkins, 1978; Sernia & Tyndale-Biscoe, 1979) . The failure of ovine LH to stimulate progesterone secretion in the tammar is, however, consistent with the observation that reactivation occurs after hypo¬ physectomy, i.e. in the complete absence of LH (Hearn, 1973) , and further supports the notion that the quiescent corpus luteum is not stimulated by LH. On the basis of previous reports (Hearn, 1973;  
